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COATED ARTICLE WITH POLYMERIC 
BASECOAT HAVING THE APPEARANCE OF 

STAINLESS STEEL 

FIELD OF THE INVENTION 

This invention relates to articles, particularly brass 
articles, coated With a multi-layered decorative and protec 
tive coating having the appearance or color of stainless steel. 

BACKGROUND OF THE INVENTION 

It is currently the practice With various brass articles such 
as faucets, faucet escutcheons, door knobs, door handles, 
door escutcheons and the like to ?rst buff and polish the 
surface of the article to a high gloss and to then apply a 
protective organic coating, such as one comprised of 
acrylics, urethanes, epoxies and the like, onto this polished 
surface. This system has the draWback that the buf?ng and 
polishing operation, particularly if the article is of a complex 
shape, is labor intensive. Also, the knoWn organic coatings 
are not alWays as durable as desired, and are susceptible to 
attack by acids. It Would, therefore, be quite advantageous if 
brass articles, or indeed other articles, either plastic, 
ceramic, or metallic, could be provided With a coating Which 
provided the article With a decorative appearance as Well as 
providing Wear resistance, abrasion resistance and corrosion 
resistance. It is knoWn in the art that a multi-layered coating 
can be applied to an article Which provides a decorative 
appearance as Well as providing Wear resistance, abrasion 
resistance and corrosion resistance. This multi-layer coating 
includes a decorative and protective color layer of a refrac 
tory metal nitride such as a Zirconium nitride or a titanium 
nitride. This color layer, When it is Zirconium nitride, pro 
vides a brass color, and When it is titanium nitride provides 
a gold color. 

US. Pat. Nos. 5,922,478; 6,033,790 and 5,654,108, inter 
alia, describe a coating Which provides an article With a 
decorative color, such as polished brass, and also provides 
Wear resistance, abrasion resistance and corrosion resis 
tance. It Would be very advantageous if a coating could be 
provided Which provided substantially the same properties 
as the coatings containing Zirconium nitride or titanium 
nitride but instead of being brass colored or gold colored Was 
stainless steel colored. The present invention provides such 
a coating. 

SUMMARY OF THE INVENTION 

The present invention is directed to an article such as a 
plastic, ceramic or metallic article having a decorative and 
protective multi-layer coating deposited on at least a portion 
of its surface. More particularly, it is directed to an article or 
substrate, particularly a metallic article such as aluminum, 
brass or Zinc, having deposited on its surface multiple 
superposed layers of certain speci?c types of materials. The 
coating is decorative and also provides corrosion resistance, 
Wear resistance and abrasion resistance. The coating pro 
vides the appearance of stainless steel, ie has a stainless 
steel color tone. Thus, an article surface having the coating 
thereon simulates a stainless steel surface. 

The article ?rst has deposited on its surface a polymeric 
basecoat layer. On top of the polymeric basecoat layer is 
then deposited, by vapor deposition such as physical vapor 
deposition, a sandWich or stack layer. More particularly, a 
?rst layer deposited directly on the surface of the substrate 
is comprised of a polymer. Disposed over the polymeric 
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2 
layer is a vapor deposited protective sandWich or stack layer 
comprised of layers containing a refractory metal or refrac 
tory metal alloy alternating With layers containing a refrac 
tory metal nitrogen and oxygen containing compound or a 
refractory metal alloy nitrogen and oxygen containing com 
pound. Over the sandWich or stack layer is a color layer 
comprised of a refractory metal nitrogen and oxygen con 
taining compound or a refractory metal alloy nitrogen and 
oxygen containing compound. The refractory metal nitrogen 
and oxygen containing compounds or refractory metal alloy 
nitrogen and oxygen containing compounds are the reaction 
products of a refractory metal or refractory metal alloy, 
oxygen and nitrogen, Wherein the nitrogen and oxygen 
content is loW, i.e., substoichiometric. The total nitrogen and 
oxygen content of these refractory metal nitrogen and oxy 
gen containing compounds or refractory metal alloy nitrogen 
and oxygen containing compound is from about 4 to about 
32 atomic percent, preferably from about 5 to about 28 
atomic percent, With the nitrogen content being at least about 
3 atomic percent, preferably at least about 4 atomic percent. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross sectional vieW, not to scale, of a portion 
of the substrate having a multi-layer coating comprising a 
polymeric basecoat, a protective sandWich or stack layer on 
the polymeric basecoat layer and a color layer on the stack 
layer; 

FIG. 2 is a vieW similar to FIG. 1 except that a refractory 
metal or refractory metal alloy strike layer is present inter 
mediate the polymeric layer and the sandWich or stack layer; 

FIG. 3 is a vieW similar to FIG. 2 except that a chromium 
layer is present intermediate the polymeric layer and the 
stack layer; and 

FIG. 4 is a vieW similar to FIG. 1 except that a refractory 
metal oxide or a refractory metal alloy oxide layer is present 
on the color layer. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The article or substrate 12 can be comprised of any 
material onto Which a plated layer can be applied, such as 
plastic, e.g., ABS, polyole?n, polyvinylchloride, and 
phenolformaldehyde, ceramic, metal or metal alloy. In one 
embodiment it is comprised of a metal or metallic alloy such 
as copper, steel, brass, Zinc, aluminum, nickel alloys and the 
like. 

In the instant invention, as illustrated in FIGS. 1—4, a 
polymeric or resinous layer is applied onto the surface of the 
article. A second layer or series of layers is applied onto the 
surface of the polymer by vapor deposition. The polymeric 
layer serves, inter alia, as a basecoat Which levels the surface 
of the article. 
The polymeric basecoat layer 13 may be comprised of 

both thermoplastic and thermoset polymeric or resinous 
material. These polymeric or resinous materials include the 
Well knoWn, conventional and commercially available 
polycarbonates, epoxy urethanes, polyacrylates, 
polymethacrylates, nylons, polyesters, polypropylenes, 
polyepoxies, alkyds and styrene containing polymers such 
as polystyrene, styrene-acrylonitrile (SAN), styrene 
butadiene, acrylonitrile-butadiene-styrene (ABS), and 
blends and copolymers thereof. 

The polycarbonates are described in US. Pat. Nos. 4,579, 
910 and 4,513,037, both of Which are incorporated herein by 
reference. 
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Nylons are polyamides Which can be prepared by the 
reaction of diamines With dicarboxylic acids. The diamines 
and dicarboxylic acids Which are generally utilized in pre 
paring nylons generally contain from tWo to about 12 carbon 
atoms. Nylons can also be prepared by additional polymer 
iZation. They are described in “Polyamide Resins”, D. E. 
Floyd, Reinhold Publishing Corp., NeW York, 1958, Which 
is incorporated herein by reference. 

The polyepoxies are disclosed in “Epoxy Resins”, by H. 
Lee and K. Neville, McGraW-Hill, NeW York, 1957, and in 
US. Pat. Nos. 2,633,458; 4,988,572; 4,680,076; 4,933,429 
and 4,999,388, all of Which are incorporated herein by 
reference. 

The polyesters are polycondensation products of an aro 
matic dicarboxylic acid and dihydric alcohol. The aromic 
dicarboxylic acids include terephthalic acid, isophthalic 
acid, 4,4‘-diphenyl-dicarboxylic acid, 2,6 
naphthalenedicarboxylic acid, and the like. Dihydric alco 
hols include the loWer alkane diols With from tWo to about 
10 carbon atoms such as, for example, ethylene glycol, 
propylene glycol, cyclohexanedimethanol, and the like. 
Some illustrative non-limiting examples of polyesters 
include polyethylene terephthalate, polybutylene 
terephthalate, polyethylene isophthalate, and poly(1,4 
cyclohexanedimethylene terephthalate). They are disclosed 
in US. Pat. Nos. 2,645,319; 2,901,466 and 3,047,539, all of 
Which are incorporated herein by reference. 

The polyacrylates and polymethacrylates are polymers or 
resins resulting from the polymeriZation of one or more 
acrylates such as, for example, methyl acrylate, ethyl 
acrylate, butyl acrylate, 2-ethylhexyl acrylate, etc., as Well as 
the methacrylates such as, for instance, methyl methacrylate, 
ethyl methacrylate, butyl methacrylate, hexyl methacrylate, 
etc. Copolymers of the above acrylate and methacrylate 
monomers are also included Within the term “polyacrylates 
or polymethacrylates” as it appears therein. The polymer 
iZation of the monomeric acrylates and methacrylates to 
provide the polyacrylate resins useful in the practice of the 
invention may be accomplished by any of the Well knoWn 
polymeriZation techniques. 

The styrene-acrylonitrile and acrylonitrile-butadiene 
styrene resins and their preparation are disclosed, inter alia, 
in US. Pat. Nos. 2,769,804; 2,989,517; 2,739,142; 3,991, 
136 and 4,387,179, all of Which are incorporated herein by 
reference. 
The alkyd resins are disclosed in “alkyd Resin 

Technology”, Patton, Interscience Publishers, NeW York, 
NY, 1962, and in US. Pat. Nos. 3,102,866; 3,228,787 and 
4,511,692, all of Which are incorporated herein by reference. 

The epoxy urethanes and their preparation are disclosed, 
inter alia, in US. Pat. Nos. 3,963,663; 4,705,841; 4,035,274; 
4,052,280; 4,066,523; 4,159,233; 4,163,809; 4,229,335 and 
3,970,535, all of Which are incorporated by reference. Par 
ticularly useful epoxy urethanes are those that are electro 
coated onto the article. Such electrodepositable epoxy ure 
thanes are described in the afore-mentioned U.S. Pat. Nos. 

3,963,663; 4,066,523; 4,159,233; 4,035,274 and 4,070,258. 
These polymeric materials may optionally contain the 

conventional and Well knoWn ?llers such as mica, talc and 
glass ?bers. 

The polymeric basecoat layer 13 may be applied onto the 
surface of the substrate by any of the Well knoWn and 
conventional methods such as dipping, spraying, brushing 
and electrodeposition. 

The polymeric layer 13 functions, inter alia, to level the 
surface of the substrate, cover any scratches or imperfections 
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4 
in the surface of the article and provide a smooth and even 
surface for the deposition of the succeeding layers such as 
the vapor deposited layers. 
The polymeric basecoat layer 13 has a thickness at least 

effective to level out the surface of the article or substrate. 
Generally, this thickness is at least about 0.12 pan, preferably 
at least about 2.5 pm, and more preferably at lest about 5 pm. 
The upper thickness range should not exceed about 250 pm. 

In some instances, depending on the substrate material 
and the type of polymeric basecoat, the polymeric basecoat 
does not adhere sufficiently to the substrate. In such a 
situation a primer layer is deposited on the substrate to 
improve the adhesion of the polymeric basecoat to the 
substrate. The primer layer can be comprised, inter alia, of 
halogenated polyole?ns. The halogenated polyole?ns are 
conventional and Well knoWn polymers that are generally 
commercially available. The preferred halogenated polyole 
?ns are the chlorinated and brominated polyole?ns, With the 
chlorinated polyole?ns being more preferred. The 
halogenated, particularly chlorinated, polyole?ns along With 
methods for their preparation are disclosed, inter alia, in 
US. Pat. Nos. 5,319,032; 5,840,783; 5,385,979; 5,198,485; 
5,863,646; 5,489,650 and 4,273,894, all of Which are incor 
porated herein by reference. 

The thickness of the primer layer is a thickness effective 
to improve the adhesion of the polymeric basecoat layer to 
the substrate. Generally this thickness is at least about 0.25 
pm. The upper thickness is not critical and generally is 
controlled by secondary considerations such as cost and 
appearance. Generally an upper thickness of about 125 pm 
should not be exceeded. 

In one embodiment, as illustrated in FIG. 3, disposed 
betWeen the polymeric layer 13 and the vapor deposited 
layers are one or more electroplated layers 21. These elec 
troplated layers include but are not limited to chromium, 
tin-nickel alloy, and the like. When layer 21 is comprised of 
chromium it may be deposited on the nickel layer 13 by 
conventional and Well knoWn chromium electroplating tech 
niques. These techniques along With various chrome plating 
baths are disclosed in Brassard, “Decorative 
Electroplating—A Process in Transition”, Metal Finishing, 
pp. 105—108, Jun. 1988; Zaki, “Chromium Plating”, PF 
Directory, pp. 146—160; and in US. Pat. Nos. 4,460,438; 
4,234,396; and 4,093,522, all of Which are incorporated 
herein by reference. 
Chrome plating baths are Well knoWn and commercially 

available. A typical chrome plating bath contains chromic 
acid or salts thereof, and catalyst ion such as sulfate or 
?uoride. The catalyst ions can be provided by sulfuric acid 
or its salts and ?uosilicic acid. The baths may be operated at 
a temperature of about 112°-116° F. Typically in chrome 
plating a current density of about 150 amps per square foot, 
at about 5 to 9 volts is utiliZed. 

The chrome layer generally has a thickness of at least 
about 0.05 pm, preferably at least about 0.12 pm, and more 
preferably at least about 0.2 pm. Generally, the upper range 
of thickness is not critical and is determined by secondary 
considerations such as cost. HoWever, the thickness of the 
chrome layer should generally not exceed about 1.5 pm, 
preferably about 1.2 pm, and more preferably about 1 pm. 

Instead of layer 21 being comprised of chromium it may 
be comprised of tin-nickel alloy, that is an alloy of nickel and 
tin. The tin-nickel alloy layer may be deposited on the 
surface of the substrate by conventional and Well knoWn 
tin-nickel electroplating processes. These processes and 
plating baths are conventional and Well knoWn and are 
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disclosed, inter alia, in Us. Pat. Nos. 4,033,835; 4,049,508; 
3,887,444; 3,772,168 and 3,940,319, all of Which are incor 
porated herein by reference. 

The tin-nickel alloy layer is preferably comprised of about 
60—70 Weight percent tin and about 30—40 Weight percent 
nickel, more preferably about 65% tin and 35% nickel 
representing the atomic composition SnNi. The plating bath 
contains sufficient amounts of nickel and tin to provide a 
tin-nickel alloy of the afore-described composition. 
A commercially available tin-nickel plating process is the 

NiColloyTM process available from ATOTECH, and 
described in their Technical Information Sheet No: 
NiColloy, Oct. 30, 1994, incorporated herein by reference. 

The thickness of the tin-nickel alloy layer 21 is generally 
at least about 0.25 pm, preferably at least about 0.5 pm, and 
more preferably at least about 1.2 pm. The upper thickness 
range is not critical and is generally dependent on economic 
considerations. Generally, a thickness of about 50 pm, 
preferably about 25 pm, and more preferably about 15 pm 
should not be exceeded. 

Over the polymeric layer, or electroplated layer if present, 
is deposited, by vapor deposition such as physical vapor 
deposition and chemical vapor deposition, preferably physi 
cal vapor deposition, at least a sandWich or stack layer 32 
comprised of layers 34 comprising a refractory metal or a 
refractory metal alloy alternating With layers 36 comprised 
of a refractory metal nitrogen and oxygen containing com 
pound or a refractory metal alloy nitrogen and oxygen 
containing compound. 

The refractory metals and refractory metal alloys com 
prising layers 34 include hafnium, tantalum, titanium, 
Zirconium, Zirconium-titanium alloy, Zirconium-hafnium 
alloy, and the like, preferably hafnium, titanium, Zirconium 
or Zirconium-titanium alloy. 

The refractory metal nitrogen and oxygen containing 
compounds and refractory metal alloy nitrogen and oxygen 
containing compounds comprising layers 36 are the reaction 
products of a refractory metal or refractory metal alloy, 
oxygen and nitrogen. In these refractory metal nitrogen and 
oxygen containing compounds and refractory metal alloy 
nitrogen and oxygen containing compounds the total nitro 
gen and oxygen content is from about 4 to about 32 atomic 
percent, preferably from about 5 to about 28 atomic percent, 
With the minimum nitrogen content being at least about 3 
atomic percent, preferably at least about 4 atomic percent. 
Thus, for example, the nitrogen content is 6 atomic percent 
and the oxygen content is 20 atomic percent, the nitrogen 
content is 8 atomic percent and the oxygen content is 8 
atomic percent, the nitrogen content is 15 atomic percent and 
the oxygen content is 2 atomic percent. Oxygen is generally 
present in an amount of at least about 1 atomic percent. 

The nitrogen content of these reaction products generally 
contributes, inter alia, to the coating having its stainless steel 
color. The nitrogen content is from at least about 3 atomic 
percent to about 22 atomic percent, preferably from at least 
about 4 atomic percent to about 16 atomic percent. The 
nitrogen content should not exceed about 22 atomic percent, 
preferably about 16 atomic percent, or the coating loses its 
stainless steel appearance and begins to have a nickel color. 
Thus, the nitrogen content is critical to the coating having a 
stainless steel color. 

The reaction products of the refractory metal or refractory 
metal alloy, oxygen and nitrogen are generally comprised of 
the refractory metal oxide or refractory metal alloy oxide, 
refractory metal nitride or refractory metal alloy nitride, and 
refractory metal oxy-nitride or refractory metal alloy oxy 
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6 
nitride. Thus, for example, the reaction products of 
Zirconium, oxygen and nitrogen comprise Zirconium oxide, 
Zirconium nitride and Zirconium oxy-nitride. These metal 
oxides and metal nitrides including Zirconium oxide and 
Zirconium nitride alloys and their preparation and deposition 
are conventional and Well knoWn, and are disclosed, inter 
alia, in US. Pat. No. 5,367,285, the disclosure of Which is 
incorporated herein by reference. 
The sandWich or stack layer 32 generally has an average 

thickness of from about 500 A to about 1 pm, preferably 
from about 0.1 pm to about 0.9 pm, and more preferably 
from about 0.15 pm to about 0.75 pm. The sandWich or stack 
layer generally contains from about 4 to about 100 alternat 
ing layers 34 and 36, preferably from about 8 to about 50 
alternating layers 34 and 36. 
Each of layers 34 and 36 generally has a thickness of at 

least about 15 A, preferably at least about 30 A, and more 
preferably at least about 75 Generally, layers 34 and 36 
should not be thicker than about 0.38 pm, preferably about 
0.25 pm, and more preferably about 0.1 pm. 
A method of forming the stack layer 32 is by utiliZing 

sputtering or cathodic arc evaporation to deposit a layer 34 
of refractory metal such as Zirconium or titanium folloWed 
by reactive sputtering or reactive cathodic arc evaporation to 
deposit a layer 36 of refractory metal nitrogen and oxygen 
containing compound or metal alloy nitrogen and oxygen 
containing compound. 

Preferably the How rate of nitrogen gas and oxygen is 
varied (pulsed) during vapor deposition, such as reactive 
sputtering, betWeen Zero (no gas is introduced) to the 
introduction of gas at a desired value to form multiple 
alternating layers of refractory metal or refractory metal 
alloy 36 and reaction products of refractory metal or refrac 
tory metal alloy, nitrogen and oxygen 34 in the sandWich 
layer 32. 

Over sandWich or stack layer 32 is a color layer 38. The 
color layer 38 is comprised of the reaction products of a 
refractory metal or a refractory metal alloy, nitrogen and 
oxygen. Color layer 38 is comprised of the same nitrogen 
and oxygen containing compounds as layers 36, e.g., color 
layer 38 has the same nitrogen and oxygen content as the 
compounds Which comprise layers 36. Color layer 38 has a 
thickness at least effective to provide color, more speci? 
cally a stainless steel color. Generally, this thickness is at 

least about 25 A, and more preferably at least about 500 The upper thickness range is generally not critical and is 

dependent upon secondary considerations such as cost. 
Generally a thickness of about 0.75 pm, preferably about 
0.65 pm, and more preferably about 0.5 pm should not be 
exceeded. 

Varying the amount of oxygen content in the color layer 
38 Will make the stainless steel color more bluish or yel 
loWish. Increasing the oxygen content Will make the color 
layer have a bluish tint. LoWering the oxygen content Will 
make the color layer have a yelloWish tint. 

In addition to the sandWich or stack layer 32 and the color 
layer 38 there may optionally be present additional vapor 
deposited layers. These additional vapor deposited layers 
may include a layer comprised of refractory metal or refrac 
tory metal alloy deposited betWeen the stack layer 32 and the 
polymeric or electroplated layer. The refractory metals 
include hafnium, tantalum, Zirconium and titanium. The 
refractory metal alloys include Zirconium-titanium alloy, 
Zirconium-hafnium alloy and titanium-hafnium alloy. The 
refractory metal layer or refractory metal alloy layer 31 
generally functions, inter alia, as a strike layer Which 
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improves the adhesion of the sandwich layer 32 to the 
polymeric or electroplated layer. As illustrated in FIGS. 2—4, 
the refractory metal or refractory metal alloy strike layer 31 
is generally disposed intermediate the stack layer 32 and the 
polymeric or electroplated layer. Layer 31 has a thickness 
Which is generally at least effective for layer 31 to function 
as a strike layer, i.e., to improve the adhesion of the stack 
layer 32 to the underlying layer. Generally, this thickness is 
at least about 60 A, preferably at least about 120 A, and more 
preferably at least about 250 The upper thickness range 
is not critical and is generally dependent upon consider 
ations such as cost. Generally, hoWever, layer 31 should not 
be thicker than about 1.2 pm, preferably about 0.5 pm, and 
more preferably about 0.25 pm. 

The refractory metal or refractory metal alloy layer 31 is 
deposited by conventional and Well knoWn vapor deposition 
techniques including physical vapor deposition techniques 
such as cathodic arc evaporation (CAE) or sputtering. Sput 
tering techniques and equipment are disclosed, inter alia, in 
J. Vossen and W. Kern “Thin Film Processes II”, Academic 
Press, 1991; R. Boxman et al, “Handbook of Vacuum Arc 
Science and Technology”, Noyes Pub., 1995; and Us. Pat. 
Nos. 4,162,954 and 4,591,418, all of Which are incorporated 
herein by reference. 

Brie?y, in the sputtering deposition process a refractory 
metal (such as titanium or Zirconium) target, Which is the 
cathode, and the substrate are placed in a vacuum chamber. 
The air in the chamber is evacuated to produce vacuum 
conditions in the chamber. An inert gas, such as Argon, is 
introduced into the chamber. The gas particles are ioniZed 
and are accelerated to the target to dislodge titanium or 
Zirconium atoms. The dislodged target material is then 
typically deposited as a coating ?lm on the substrate. 

In cathodic arc evaporation, an electric arc of typically 
several hundred amperes is struck on the surface of a metal 
cathode such as Zirconium or titanium. The arc vaporiZes the 
cathode material, Which then condenses on the substrates 
forming a coating. 

In a preferred embodiment of the present invention the 
refractory metal is comprised of titanium, hafnium or 
Zirconium, and the refractory metal alloy is comprised of 
Zirconium-titanium alloy. 

The additional vapor deposited layers may also include 
refractory metal compounds and refractory metal alloy com 
pounds other than the above described reaction products of 
refractory metal or refractory metal alloy, oxygen and nitro 
gen. These refractory metal compounds and refractory metal 
alloy compounds include the refractory metal oxides and 
refractory metal alloy oxides, the refractory metal carbides 
and refractory metal alloy carbides, the refractory metal 
nitrides and refractory metal alloy nitrides, and the refrac 
tory metal carbonitrides and refractory metal alloy carboni 
trides. 

In one embodiment of the invention, as illustrated in FIG. 
4, a layer 39 comprised of refractory metal oxide or refrac 
tory metal alloy oxide is disposed over color layer 38. The 
refractory metal oxides and refractory metal alloy oxides of 
Which layer 39 is comprised include, but are not limited to, 
hafnium oxide, tantalum oxide, Zirconium oxide, titanium 
oxide, and Zirconium-titanium alloy oxide, preferably tita 
nium oxide, Zirconium oxide, and Zirconium-titanium alloy 
oxide. These oxides and their preparation are conventional 
and Well knoWn. 

Layer 39 is effective in providing improved chemical, 
such as acid or base, resistance to the coating. Layer 39 
containing refractory metal oxide or refractory metal alloy 
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8 
oxide generally has a thickness at least effective to provide 
improved chemical resistance. Generally this thickness is at 
least about 10 A, preferably at least about 25 A, and more 
preferably at least about 40 Layer 39 should be thin 
enough so that it does not obscure the color of underlying 
color layer 38. That is to say layer 39 should be thin enough 
so that it is non-opaque or substantially transparent. Gener 
ally layer 39 should not be thicker than about 0.10 pm, 
preferably about 250 A, and more preferably about 100 

The stainless steel color of the coating can be controlled 
or predetermined by designated stainless steel color stan 
dard. In the case Where color layer 38 is comprised of the 
reaction products of a refractory metal or refractory metal 
alloy, nitrogen and oxygen the stainless steel color may be 
adjusted to be slightly more yelloWish or bluish by an 
increase or decrease in nitrogen to oxygen ratio in total gas 
flow. Polished or brushed surface ?nish of stainless steels 
may be exactly matched. 

In order that the invention may be more readily 
understood, the folloWing example is provided. The example 
is illustrative and does not limit the invention thereto. 

EXAMPLE 1 

Brass faucets are placed in a conventional soak cleaner 
bath containing the standard and Well knoWn soaps, 
detergents, de?oculants and the like Which is maintained at 
a pH of 8.9—9.2 and a temperature of 180—200° F. for about 
10 minutes. The brass faucets are then placed in a conven 
tional ultrasonic alkaline cleaner bath. The ultrasonic 
cleaner bath has a pH of 8.9—9.2, is maintained at a tem 
perature of about 160—180° F., and contains the conventional 
and Well knoWn soaps, detergents, de?oculants and the like. 
After the ultrasonic cleaning the faucets are rinsed and dried. 
A basecoat polymeric composition is applied onto the 

cleaned and dried faucets by a standard and conventional 
high volume loW pressure gun. The polymer is comprised of 
35 Weight percent styrenated acrylic resin, 30 Weight percent 
melamine formaldehyde resin, and 35 Weight percent 
bisphenol A epoxy resin. The polymer is dissolved in 
sufficient solvents to provide a polymeric composition con 
taining about 43 Weight percent solids. After the basecoat is 
applied onto the faucets the faucets are alloWed to sit for 20 
minutes for ambient solvent ?ash off. The faucets are then 
baked at 375° F. for tWo hours. The resulting cured poly 
meric basecoat has a thickness of about 20 pm. 

The polymer coated faucets are placed in a cathodic arc 
evaporation plating vessel. The vessel is generally a cylin 
drical enclosure containing a vacuum chamber Which is 
adapted to be evacuated by means of pumps. A source of 
argon gas is connected to the chamber by an adjustable valve 
for varying the rate of How of argon into the chamber. In 
addition, sources of nitrogen and oxygen gases are con 
nected to the chamber by adjustable valves for varying the 
rates of How of nitrogen and oxygen into the chamber. 
A cylindrical cathode is mounted in the center of the 

chamber and connected to negative outputs of a variable 
DC. power supply. The positive side of the poWer supply is 
connected to the chamber Wall. The cathode material com 
prises Zirconium. 

The coated faucets are mounted on spindles, 16 of Which 
are mounted on a ring around the outside of the cathode. The 
entire ring rotates around the cathode While each spindle 
also rotates around its oWn axis, resulting in a so-called 
planetary motion Which provides uniform exposure to the 
cathode for the multiple faucets mounted around each 
spindle. The ring typically rotates at several rpm, While each 
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spindle makes several revolutions per ring revolution. The 
spindles are electrically isolated from the chamber and 
provided With rotatable contacts so that a bias voltage may 
be applied to the substrates during coating. 

The vacuum chamber is evacuated to a pressure of about 
10'5 to 10'7 torr and heated to about 100° C. 

The polymer coated faucets are then subjected to a 
high-bias arc plasma cleaning in Which a (negative) bias 
voltage of about 500 volts is applied to the electroplated 
faucets While an arc of approximately 500 amperes is struck 
and sustained on the cathode. The duration of the cleaning 
is approximately ?ve minutes. 
Argon gas is introduced at a rate sufficient to maintain a 

pressure of about 2><10_1 millibars. A stack layer is applied 
onto the polymer layer. A How of nitrogen and oxygen is 
introduced into the vacuum chamber periodically at a flow 
rate sufficient to provide a nitrogen and oxygen content of 
about 6 to 16 atomic percent each. This How of nitrogen is 
about 4 to 20% of total flow of argon, nitrogen and oxygen, 
and the How of oxygen is about 4 to 20% of the total flow 
of argon, nitrogen and oxygen. The arc discharge continues 
at approximately 500 amperes during the flow. The nitrogen 
and oxygen flow rate is pulsed, that is to say it is changed 
periodically from about 10% to 20% of total flow and a flow 
rate of about Zero. The period for the nitrogen and oxygen 
pulsing is one to tWo minutes (30 seconds to one minute on, 
then off). The total time for pulsed deposition is about 15 
minutes resulting in a stack of about 10 to 15 layers of a 
thickness of about one to about 2.5 A to about 75 A for each 
layer. 

After the stack layer is deposited, the nitrogen and oxygen 
flow rate is left on at a flow rate sufficient to provide a total 
nitrogen and oxygen content of about 5 to about 28 atomic 
percent, this nitrogen and oxygen flow rate is about 4 to 
about 30% of the total flow of argon, nitrogen and oxygen, 
for a period of time of about 5 to 10 minutes to form the 
color layer on top of the stack layer. After this color layer is 
deposited, the How of nitrogen is terminated and a How of 
oxygen of approximately 0.1 standard liters per minute is 
continued for a time of thirty seconds to one minute. A thin 
layer of Zirconium oxide With thickness of approximately 50 
A—125 A is formed. The arc is extinguished at the end of this 
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last deposition period, the vacuum chamber is vented and the 
coated substrates removed. 

While certain embodiments of the invention have been 
described for purposes of illustration, it is to be understood 
that there may be various embodiments and modi?cations 
Within the general scope of the invention. 

I claim: 
1. An article having on at least a portion of its surface a 

protective and decorative coating having the appearance of 
stainless steel said coating comprising: 

a layer comprised of polymer; and 
a stack layer comprised of layers comprised of refractory 

metal or refractory metal alloy alternating With layers 
comprised of reaction products of refractory metal or 
refractory metal alloy, nitrogen and oxygen, Wherein 
said refractory metal or refractory metal alloy is 
selected from the group consisting of hafnium, 
Zirconium, titanium and Zirconium-titanium alloy; and 

a color layer comprised of reaction products of refractory 
metal or refractory metal alloy, nitrogen and oxygen; 

Wherein the total nitrogen and oxygen content of said 
reaction products is a substoichimetric amount of from 
about 4 to about 32 atomic percent With the nitrogen 
content being at least about 3 percent. 

2. The article of claim 1 Wherein said total nitrogen and 
oxygen content is from about 5 to about 28 atomic percent 
With the nitrogen content being at least about 4 atomic 
percent. 

3. The article of claim 1 Wherein a layer comprised of 
refractory metal oxide or refractory metal alloy oxide is on 
said color layer. 

4. The article of claim 1 Wherein a refractory metal or 
refractory metal alloy strike layer is on said polymer layer. 

5. The article of claim 1 Wherein a chromium layer is on 
said polymer layer. 

6. The article of claim 5 Wherein a strike layer of 
refractory metal or refractory metal alloy selected from the 
group consisting of hafnium, Zirconium, titanium and 
Zirconium-titanium alloy is on said chromium layer. 


